Rehabilitation for Anterior Cruciate Ligament Tears:
A Written and Video Guide for Athletes Today and in the Future by Jones, Braeland
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Honors Theses, University of Nebraska-Lincoln Honors Program 
Spring 3-12-2021 
Rehabilitation for Anterior Cruciate Ligament Tears: A Written and 
Video Guide for Athletes Today and in the Future 
Braeland Jones 
University of Nebraska - Lincoln 
Follow this and additional works at: https://digitalcommons.unl.edu/honorstheses 
 Part of the Gifted Education Commons, Higher Education Commons, Other Education Commons, 
Other Rehabilitation and Therapy Commons, Physical Therapy Commons, and the Sports Sciences 
Commons 
Jones, Braeland, "Rehabilitation for Anterior Cruciate Ligament Tears: A Written and Video Guide for 
Athletes Today and in the Future" (2021). Honors Theses, University of Nebraska-Lincoln. 326. 
https://digitalcommons.unl.edu/honorstheses/326 
This Thesis is brought to you for free and open access by the Honors Program at DigitalCommons@University of 
Nebraska - Lincoln. It has been accepted for inclusion in Honors Theses, University of Nebraska-Lincoln by an 





Rehabilitation for Anterior Cruciate Ligament Tears: 






An Undergraduate Honors Thesis - Applied Knowledge Project 
Submitted in Partial fulfillment of 
University Honors Program Requirements 







Braeland Jones, BS 
Nutrition, Exercise, and Health Sciences 
















The following paper is a partner to a corresponding video exercise guide.  The purpose of 
this paper is to support the exercises included in the guide with research.  The research paper aids 
in defining which exercises are included in the first place as well as in which section they appear.  
The research is the literary match for the recorded exercise guide, which will be the visual side of 
the project.  The two ideally should be read and watched together to fully understand content of 
both portions.  The paper guide is split into three sections, evaluating the types of exercises and 
their progressions appropriate for each stage, with support from a variety of other research 
sources.  Up and coming surgical techniques are discussed and compared to the traditional 
anterior cruciate ligament repair surgery used most commonly today as well as some new 
biological methods that can improve the healing process of the ligament post-surgery. 
 
 
Key Terms: Anterior Cruciate Ligament (ACL) Injury, ACL Tear Rehabilitation, Exercise 
Science, Return to Sports (RTS)  
Introduction 
 Anterior cruciate ligament (ACL) injuries are one of the most commonly occurring 
injuries in the United States, with the estimated annual number of surgeries between 80,000 and 
100,000 (Cimino et al., 2010) which accounts for around half of the total number of injuries, 
nearly 200,000 annually (Cavanaugh & Powers, 2017).  Athletes make up the vast majority of 
this estimate and if they are interested in returning to play, they often take the route of 
undergoing this surgery, with alternative treatment being a more conservative non-surgical path 
with limited strenuous activity capability.  Approximately 70 percent of the time, ACL tears are 
the result of a non-contact type of injury (Cimino et al., 2010), such as those that occur in soccer, 
basketball, and snow sports.  The roles of the anterior cruciate ligament include preventing the 
tibia from translating anteriorly as well as preventing the tibia from rotating internally (Noyes, 
2009).  The injury mechanism occurs when the lower leg of the subject is planted in a fixed 
location and enough torque occurs on the joint to inflict a tear.  The primary way that the 
adequate torque across the knee joint arises is when the subject decelerates the lower leg and the 
knee is at or near being fully extended (Cimino et al., 2010). 
 A surgical procedure is often highly necessary when repairing a ligament of the knee.  
This is due to the fact that the internal structures of the knee do not receive a large amount of 
blood supply from the body, which does not allow it to heal as efficiently and effectively because 
the injured area does not receive adequate nutrients that blood would normally bring to a more 
accessible area.  The official name of the surgical procedure is “ACL reconstruction with 
autograft,” which means that a piece of the patient’s own tendon from the hamstrings tendon, 
quadriceps tendon, or the patellar tendon is inserted and substituted in place of the torn tendon 
(Mahapatra et al., 2018).  Typically, the patient will have an evaluation and begin very basic 
physical therapy exercises approximately 2-3 days after their reconstruction surgery.  The 
frequency of the therapy sessions will at the orthopedic surgeon, physical therapist, and 
physician’s guidance, but most often they will be three days per week.  The future of ACL repair 
surgery may exclude the need for the autograft by having advanced techniques, such as internal 
brace ligament augmentations or dynamic intraligamentary stabilizations, of identifying the 
location and severity of the tear (Mahapatra et al., 2018).  These techniques allow the current 
procedures to be improved upon by providing tools for a more efficient healing process as well 
as prevent the re-injury of the ACL. 
 The goal of the specialist taking on the rehabilitation of an athlete is to return them to the 
functionality present prior to their surgery following injury.  The ideal rehabilitation progression 
is divided into three separate phases: early stage, middle stage, and late stage rehabilitation.  The 
goals of the early stage of rehabilitation are to obtain what is called a “quiet” knee along with 
early motion and muscle activation of the surrounding structures (Boes, 2016).  A quiet knee 
means that there are no signs of infection (redness, abnormal swelling, discharge) and the pain 
level is tolerable by the patient.  The goal of early motion and muscle activation includes re-
acquiring a normal gait and balance, increasing the range of motion of the knee joint, and light 
strengthening of muscle, mainly the quadriceps (Boes, 2016).  The goal of the second stage of 
therapy is to continue all motion and strengthening exercises, with emphasis on performing 
exercises on both legs to avoid developing an imbalance between the limbs.  Additionally, 
coordination exercises will be added in this stage as well as an uptick in difficulty of the 
strengthening exercises.  Lastly, late stage rehab would include the addition of plyometric and 
agility exercises with a cardio and dynamic style warm up of around 5 minutes each.  The last 
thing to be added into a therapy session is the most difficult type of exercise to do – the 
advanced, sports-specific functional training that would resemble a game or match-like activity.  
A program called “Return to Sports” or RTS is typically implemented in the late stage 
rehabilitation phase and includes a varying set of jumping, balance, and agility exercises which 
are done on both legs and a comparison is generated between the non-injured and injured knees.  
Typically, the time frames mentioned in each of these sections are not explicit stop and start 
dates for certain exercises, the progression to the next phase of rehabilitations are typically 
criteria based.  Many of the exercises discussed in each phase the following written rehabilitation 
guide are shown in the accompanying video guide.  For further descriptions and images of the 
specific exercises mentioned below, please refer to the appropriate section of the video guide 
which parallels the sections of the rehabilitation stages! 
 
Review of Literature 
Introduction to Surgical Procedures and Biologically Enhanced Repair 
 The future of medicine and the technology associated with it is constantly progressing 
and advancing to more successful and less invasive procedures.  The main issue with the current 
ACL repair procedure is the post-surgical healing of the ligament, which tends to be very poor 
due to the lack of major blood supply and the blood’s associated nutrients to the ligament.  The 
idea moving forward is that there can be adjustments or additional tools utilized during the 
procedure to increase the success of the healing process as well as the prevention of re-injury of 
the ACL.  The two main procedures that are newest to the surgical repair scene are Internal 
Brace Ligament Augmentation and Dynamic Intraligamentary Stabilization (Mahapatra et al., 
2018).  The other option for the future of improved ACL repairs is what is called a “biologically 
enhanced repair.”  Techniques used in biologically enhanced repairs include bio-scaffolds, 
platelets and platelet rich plasma (PPP), and stem cells (Mahapatra et al., 2018).  These 
procedures and repair techniques are explained further in the following paragraphs. 
 
Surgical Procedures 
Internal Brace Ligament Augmentation (IBLA) or Anterolateral Ligament (ALL) Internal 
Brace Augmentation involves reinforcing the ligament with suture tape, typically made of 
polyethylene, that is fixed to the internal attachment sites of the ACL or ALL (Hopper et al., 
2020).  The IBLA allows patients to mobilize their knee joint early without the need for an 
external brace and demonstrated an “excellent outcome” in 94.7% of the patients in a study 
containing 43 patients over the course of 2-year period (Hopper et al., 2020).  One of the major 
factors affecting the progression 
during the early stages of an ACL 
rehab program is the limited 
allowance of knee flexion, typically 
represented in degrees.  With an 
IBLA procedure, the limitations 
placed on the patient’s knee flexion 
could be reduced or potentially 
eliminated altogether. Figure of the IBLA procedure 
(Hopper et al., 2020) 
 The Dynamic Intraligamentary Stabilization, or 
DIS, is an additional up and coming procedure that may 
eliminate the need for a transplantation of another ligament 
into the place of the torn ACL, which is common practice 
in the current standard for ACL repair procedures.  A 
polyethylene wire is passed through the femur antero-
laterally and then through the ligament, and finally antero-
medially into the tibia (Eggli et al., 2015).  One very 
appealing aspect about the DIS procedure is that it focuses 
on maintaining that the two “stumps” (torn ends of the 
ligament) are kept as close together as possible.  The 
benefits of a DIS procedure include the addition of weight 
loading on the injured knee as soon as three weeks without 
any limitations on knee flexion, full body weight loading at 
4 weeks post-operative (post-op), and running allowed at 6 
weeks post-op (Eggli et al., 2015). 
 
Biologically Enhanced Repair Techniques 
 In addition to the IBLA and DIS procedural adjustments which help with the mechanics 
of the repaired knee, there are a few other non-surgical enhancements that can be made.  As a 
reminder, these enhancements include bio-scaffolding, platelets and platelet rich plasma, and 
stem cell therapy (Mahapatra et al., 2018).  The aforementioned enhancements are focused on 
Figure of the DIS procedure 
(Eggli et al., 2015) 
amplifying the body’s healing process to aid in repairing the ligament with more autonomous 
methods than the surgical procedures discussed above. 
 The bio-scaffolding is a method in which a bioactive scaffold comprised of extracellular 
matrix (ECM) proteins or collagen is placed in between the two ends of a torn ligament to 
stimulate healing with a sutured repair (Murray & Fleming, 2014).  The proteins which are the 
main component of the bio-scaffold are harvested from the patient’s own ACL and activates the 
anabolic growth factors in the patient’s own body to promote healing (Murray & Fleming, 2014).  
Platelets and platelet rich plasma (PRP) are another advancement in biologically enhanced repair 
techniques to stimulate healing of an injured ACL repair.  Platelet rich plasma is known to have 
three times the typical concentrations of platelets in plasma as well as components that carry 
important growth factors: Platelet derived growth factor (PDGF), transforming growth factor 
(TGF), and vascular endothelial growth factor (VEGF) (Mahapatra et al., 2018).  PRP is not a 
solution on its own though, the combination of the bio-scaffolding PRP have shown a unique 
opportunity by streamlining the ACL’s healing process.  Studies have shown that PRP alone 
does not directly impact the strength and healing of the ACL (Murray et al., 2009).  The key to 
utilizing PRP in the advancements of post-operative ACL repair comes when it is paired with a 
bio-scaffold.  The combination of the two biologically enhanced repair techniques may provide 
the body a physical mechanism on which to base its repair as well as an increased release of the 
healing cytokines mentioned above: PDGF, TGF, and VEGF (Mahapatra et al., 2018). 
 Stem cells are an extremely important part of the body’s repair mechanism.  One of their 
main function is to provide the basis for self-renewal (Ding et al., 2011).  Some stem cell 
therapies involve embryonic stem cells, which is entangled with ethical concerns by some.  The 
use of adult stem cells, or mesenchymal stem cells (MSCs) is less involved with these concerns, 
so the ACL repair techniques often use MSCs for their stem cell techniques.  Stem cell 
treatments are a commonly used technique in clinical and experimental settings due to the ease 
of access to locations containing stem cells and the efficiency of the harvesting process (Ding et 
al., 2011).  Mesenchymal stem cells are one of the most common biological substances used for 
promoting healing of components of the skeletal system (Trebinjac & Gharairi, 2020).  One 
study found that the use of mesenchymal stem cells to heal an injured ligament resulted in 77% 
of patients showing improved function which was confirmed via magnetic resonance imaging 
(MRI) (Trebinjac & Ghariairi, 2020).   
When the ACL is repaired, the combination of more than one of the biologically 
enhanced repair techniques can be utilized for the greatest chance of a successful outcome.  In 
their review of biological repair treatments, Dallo et al. (2017), found that using a combination of 
the collagen bio-scaffold in addition to the platelets or the combination of ECM protein bio-
scaffolds with PRP is “substantially more effective than … each of these factors alone.”  The 
newest idea is to combine the recent surgical adaptations for ACL repair with the recent 
biological adaptations to the healing process to provide the body with as many tools as possible 
to return a person to as close to their pre-injury status as possible. 
 
Post-Surgery ACL Rehabilitation: Early Stage 
 In the early stage of rehabilitation for a knee surgery, it is typically understood that this 
stage begins directly post-surgery and continues up until approximately four weeks.  The 
difficult thing about ACL rehabilitation is that every person entering a program will have been at 
a varying level of conditioning and physical fitness.  They will also be in a very individual place 
as to the severity and type of their ACL tear and the details of their repair surgery will also be 
unique to each patient.  The specific progressions, such as the advancement to weight bearing 
exercise or the use of stairs with normal control of the leg, and the pace at which the 
progressions are implemented are decisions made by the patient’s physical therapist and 
orthopedic physician.  The rehabilitation process generally follows a similar path for all standard 
ACL repair, but the aforementioned considerations for specificity will not be exactly the same. 
    Figure 1 (Cavanaugh & Powers, 2017) 
    Figure 2 (Cavanaugh & Powers, 2017) 
Exercises during early stage rehabilitation should align with the goals highlighted in 
Figure 1 (above), with the achievements for advancements being accomplished by the end of 
week 2 post operation (Figure 2, above).  Some of the exercises that can help with full passive 
extension, or the straightening of the knee to 180º without the active effort of the patient, are the 
heel prop and prone hang (Boes, 2016) as well as the calf stretch (Cavanaugh & Powers, 2017).  
These exercises effectively use gravity or a towel hooked around the ball of their foot to help 
straighten the leg of the patient completely.  There can be modifications made to these two 
exercises by the addition of an ankle weight or similar piece of weighted equipment to the top of 
the knee during a heel prop or wrapped around the ankle during the prone hang.  Exercises which 
can aid in increasing the range of motion of the knee from 0º (the knee being completely straight) 
to 90º (the knee joint bent so the thigh and shin make a 90º angle) are the heel slides and wall 
slides (Boes, 2016).  These exercises allow the patient to move their leg with the assistance of a 
towel and their arms to their level of comfort.  The wall slides are often an exercise done toward 
the end of the rehabilitation session to measure the progress of the patient’s knee bend (ROM).  
Early weight bearing exercises in the early stage are typically weight shifts and its progression, 
the single leg stance (SLS) (Cavanaugh & Powers, 2017).  These exercises allow the surgical leg 
to gain the sensation of taking on the load of the rest of the body and allow the patient to 
understand the strength and coordination required to stay balanced when using both of their legs.  
Often, patient will be utilizing crutches and/or a brace in the early stages of their rehabilitation, 
but it is important to get the patient started on weight bearing exercises early to allow the 
progression to the exercises in the following stages that require additional weight being loaded 
onto the surgical leg, balance, and a normal walking gait. 
 During phase 2 of the rehabilitation process (below), the exercises get more 
difficult and require more strengthening and coordination of the surgical leg.  The patellar (knee 
cap) mobility is a large focus in this phase and the exercises that contract the quadriceps muscle 
by pulling on the quadriceps tendon which moves the patella inferiorly (toward the head).  These 
exercises include quadriceps sets and ankle pumps (Boes, 2016).  Strengthening the quadriceps 
muscles, calf muscle, and hamstrings muscles is another important factor during early 
rehabilitation.  Exercises which help in hypertrophy, growth of the size of the muscle, in the 
quadriceps include straight leg raises (SLR), side lying hip abduction, calf raises, hamstring 
curls, and mini squats (Cavanaugh & Powers, 2017).  A large focus during these exercises is 
correct form, which is discussed heavily in the accompanying videos to this written guide. 
Figure 3 (Cavanaugh & Powers, 2017) Figure 4 (Cavanaugh & Powers, 2017) 
Post-Surgery ACL Rehabilitation: Middle Stage 
 The middle stage of the rehabilitation program begins after the four-week stage of early 
stage rehabilitation and continues until week 8 post-operation.  The goals of this phase are to 
restore full ROM, improving flexibility of the lower extremity, and the ability to descent eight-
inch stairs with control of the leg and the absence of pain (Cavanaugh & Powers, 2017).  In this 
phase precautions are typically surrounding the concepts of avoiding pain in therapeutic and 
functional activities, avoiding sport-like activity until strength is adequately developed, and 
clearance by the patient’s physician (Cavanaugh & Powers, 2017). 
 The focus of the middle stage of rehabilitation mainly lies with continuing to gain in 
range of motion, with the goal at the end of the middle stage being complete range of motion in 
the knee joint can be accomplished with a variety of exercises.  An additional, while more 
specific, goal is also to obtain the ability to descend regular height stairs and maintain control of 
the lower extremity (Cavanaugh & Powers, 2017).  The middle stage of rehabilitation is where 
the inclusion of very basic agility exercises is begun, advancement of these agility exercises is 
not initiated until the late stage rehab, described in the following section.  Stretching is an 
important maintenance factor in the range of motion and flexibility of the surgical leg and should 
be continued into and throughout the middle stage of rehabilitation. 
 A few integral exercises which aid in allowing patients to descend stairs are a lateral step 
down and an anterior step down.  These two exercises focus on the control of the quadriceps on 
the surgical leg to hold the weight of the body while the non-surgical leg moves through a 
change in height.  The key to proper form through these two exercises is to keep the knee 
centered over the big toe and not to allow the knee to track forward over where the front of the 
foot lies.  A few very basic agility exercises include side shuffling, slow back pedaling, and 
jogging in a 10- to 15-yard figure 8 with plenty of allowance for changes in direction.  These 
start to get the initial movement of athletic movements back into the patient’s mind and allow 
them to understand what they feel like after not having done them for several months.  The key 
factor in performing these exercises is to place a large emphasis on doing them slowly.  This is 
the first time movements like these have been performed on a repaired ACL and the body needs 
to get used to these before they are ramped up in difficulty and speed. 
    Figure 5 (Cavanaugh & Powers, 2017) 
    Figure 6 (Cavanaugh & Powers, 2017) 
Post-Surgery ACL Rehabilitation: Late Stage 
 The end of the rehabilitation program lasts from about 9-12 weeks post-operation up to 
20 weeks and beyond, if needed.  Discharge from a rehabilitation program typically requires 
accomplishments and criteria including limb symmetry of greater than or equal to 90%, lack of 
apprehension during sport specific movements, the ability to be independent using the program 
for maintenance and progression of exercises and movement after being discharged (Cavanaugh 
& Powers, 2017).  Another major factor in the success of completing an ACL rehabilitation 
program is the “psychological readiness” of the patient when they feel it is appropriate and safe 
for them to return to sports.  The physical criteria can only go so far in this case, where the body 
can be as healed as possible, but if the connection between the mind and the body does not feel 
secure to the patient, the return to sports may not be successful.  The consideration of a 
rehabilitation program and return to sports program should be continued until approximately 9 
months post-operation and beyond (Kaplan and Wirvrouw, 2019). 
 The goals of late stage rehabilitation are mainly focused on athletic movements such as 
running, advanced agility exercises, sports-specific type movements, and maximal strengthening 
(Cavanaugh & Powers, 2017).  Plyometrics are included in these sports specific movements with 
significant emphasis placed on the landing technique of the exercises.  The ideal landing should 
be on both legs with even weight distributed between them, using the muscle of the legs to 
absorb the shock, and having the body staying centered over the legs without the knees 
collapsing in or rotating significantly outward.  The plyometric exercises include a variety of 
jumping exercises, including line jumps, box jumps, and jumping with 90º and 180º rotations 
(Boes, 2016).  Jumping exercises on both a single leg and double leg standard are included in 
late stage rehab.  A key to absorbing the shock of jumping both up onto a surface and down off 
of a surface is to hold the landing for a few seconds after the initial impact. 
It is important to continue stretching even into late stages of rehabilitation; highlighted 
stretching exercises in late stage rehab include the quadriceps stretch, hamstring stretch, and calf 
stretch.  The exercises to help with running utilize the treadmill, which can be used to control the 
variables under which a person is running.  The variables which are changed typically include 
the incline and speed at which a patient is running.  The agility exercises and sports-specific 
movements are the primary focus of the end phase of rehab before “graduating” out of an 
exercise program.  The sports specific movements will include exercises that require sudden 
changes in direction, movement in all four directions (forward, to either side, and backward).  
Drills that encompass these movements include several cone drills, the M drill, zig zag drill, X 
drill, and T drill.  These exercises require a person to move between the cones in a variety of 
manners: running forward and backward, side shuffling, and carioca (Boes, 2016).  All of the 
agility and sport-specific exercises should be performed without discomfort or pain, otherwise 
adjustments need to be made in difficulty level or complexity of the drill to reduce these 
symptoms (Cavanaugh & Powers, 2017). 
  
    
 
 
Figure 7 (Cavanaugh & Powers, 2017) 
   Figure 8 (Cavanaugh & Powers, 2017) 
   Figure 9 (Cavanaugh & Powers, 2017) 





 Although 65% of athletes return to their sport (Ardern, 2015), one of the primary 
challenges of being discharged from a rehabilitation program and coming back to their sport is 
the patient’s apprehension to use their injured leg.  The basis for this hesitation is mainly placed 
in psychological factors, but there are physical considerations that can play into the preparedness 
of the athlete for return.  Ardern explains that the factors indicating a promising outlook on 
returning to their sport include an athlete’s “lower fear of reinjury, greater psychological 
readiness…, and more positive subjective assessment of knee function” (2015).  The other 
consideration when looking at the post-rehabilitation phase of returning to a sport is the rate of 
reinjury.  There are several considerations which need to be examined as to the cause of reinjury.  
They are as follows: level of sport, timing of the return to sport, and knee function prior to 
returning to the sport (Grindem et al., 2016).  Additionally, there are some elements of the return 
to sports process that cannot be controlled, which will be discussed as well. 
 The psychological factors play as important of a role as physical factors, if not having a 
greater impact, when analyzing the components of apprehension for return to sports (RTS).  The 
impact of positive psychological influences such as “motivation, confidence, self-efficacy, 
optimism, and low fear” (Ardern, 2015) were associated with vastly greater likelihood that a 
person would return to their preinjury sport.  The addition of the “fear of reinjury” thrown into 
the multifactorial decision has one of the largest impacts of any of the psychological factors of 
whether an athlete would choose or decline to return their sport.  The “fear of reinjury” is the 
reasons listed most often why an athlete would not return to the same level of activity after being 
injured (Ardern, 2015).  Another indicator of the successful transition back to athletics is called 
psychological readiness, which is described as the comfort of an athlete to push past their fears 
without that fear affecting what their body does (Ardern, 2015).  This is one of the most difficult 
steps because the mind will occasionally take over what the body does.  In order to graduate to 
an appropriate level of psychological readiness, the athlete needs to overcome this mental 
barrier. 
 In their 2016 study, Grindem et al., found that when patients returned to a level 1 sport, 
which requires the performance of jumping, pivoting, and hard cutting activities (level 1 is the 
highest intensity sport on this scale), there was a higher rate of reinjury than those who returned 
to a lower level of sport.  The likelihood of the athlete reinjuring their same leg was 4.32 times as 
high when compared to those who did not go back to their same level of activity prior to injury 
(Grindem et al., 2016).  The timing of when an athlete returns to their sport also affects the 
probability of sustaining an additional injury.  The rate of reinjury was reduced by 51% for each 
month of delay for RTS until 9 months after their surgical repair, after which there was no 
identifiable reduction in the risk of reinjury (Grindem et al., 2016).  Knee function is one of the 
most important physical factors in the success of playing an athlete’s preinjury sport again.  The 
post-rehabilitation safety of the knee and its mechanics can be the determining factor of whether 
there is an incidence of reinjury.  Of the patients who failed RTS protocols, 38.2% suffered with 
another injury while only 5.6% of those who succeeded in passing the RTS protocol suffered 
reinjury (Grindem et al., 2016).   
 Certain attributes of the RTS process are unchangeable though they still may affect the 
speed and comfort level of the patient when returning to sports.  These non-modifiable factors 
may also have a role in whether or not there is an occurrence of reinjury.  A few of these details 
include the patient’s sex, age, and the level of sport at which they played prior to injury (Ardern, 
2015).  It was found that females are much more likely than males to tear their ACLs, an 
incidence rate that could be as high as 1 in 60 female athletes (Paterno et al., 2015).  It is 
understood that a gender difference in the motivation to return to an athlete’s pre-injury sport.  
The male section of the population is 1.5 times as likely as females to become athletes at the 
same level again after injury (Arndern, 2015).  The average age for an athlete tearing their ACL 
is 24.3 years old, with a standard deviation of 7.3 years (Grindem, 2016).  Any person older than 
this average age, will have half the chance to return to the same level of sport at which they were 
previously playing (Ardern, 2015).  As discussed above, the higher the difficulty of the sports to 
which the athlete is returning to may have an effect on the rate of reinjury.  The level of severity 
of their tear and the primary cause for their tear may be the level of sport at which they played 
before their injury though.  This can affect how quickly they progress during their rehabilitation 
program and the ability of the athlete to return to that same level of athletics when they are 
finished with their rehab. 
 
Conclusion 
 ACL repairs will continue to be a very common surgical procedure performed due to the 
continuing trend of ACL injuries which occur every year.  The learning that comes from 
previous rehabilitation programs can be the key in launching the exercise science world into the 
future of superior programs.  The keys to focus on in the future of rehabilitation programs 
include the progression of range of motion, weight bearing exercises, strengthening of the 
muscles of the lower leg post-surgery, and neuromuscular training.  The combination of the 
knowledge amassed from the rehabilitation programs of the past with the advancements that will 
undoubtedly come with the future can lead to the creation of programs which excel further and 
further past prior programs. 
 The elevated programs melded with the up and coming repair methods, both surgical and 
biological, can lead to an even greater improvement on the current methods of ACL 
reconstruction and post-surgical healing.  In current studies (Murray & Fleming, 2013 and 
Mahapatra et al., 2018), the combination of several methods allows for the substantial 
improvement of the healing process as well as the elimination of re-injuring the ligament.  It is 
important to note that we have not yet discovered the full extent of what is possible in the 
surgical and rehabilitation world to create a perfect ACL repair surgery and rehabilitation back to 
full capacity.  With the novel and significant steps forward using the IBLA and DIS surgical 
techniques, bio-scaffolding, PRP, and stem cell therapies, we are making notable progress 
toward the best treatment possible for an injured ACL. 
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